Objective: To examine associations of depressive feelings with disease-related variables and explore the moderating effect of social support on depressive feelings in individuals with early rheumatoid arthritis (RA) prospectively over 4 years. Method: Data were collected annually over 4 years. The sample consisted of 124 individuals with diagnosed RA (85.5% women; mean age 47.9 years; mean disease duration 22.2 months). The strength of cross-sectional and prospective associations of sociodemographic, disease-related variables and the direct and moderating effects of social support on depression were tested using correlations, multilevel models, and hierarchical linear regressions. Results: The study showed that emotional support moderated the influence of functional disability on depressive feelings in individuals with RA. This was not detected for instrumental support. Further prospective associations between functional status, marital status, and depressive feelings were also found. Overall, the strongest association was found between initial depressive feelings and depressive feelings over time. Conclusions: Initial depression seemed to be a risk factor in explaining later depressive feelings, but emotional support might be prospectively beneficial, especially for individuals with higher levels of disability. Early detection of individuals at risk for depression and providing interventions aimed at the specific functions of social support might help to decrease mental health problems.
Introduction
A number of studies have reported increased levels of depressive feelings in individuals with rheumatoid arthritis (RA) (Chaney et al., 2004; Covic, Tyson, Spencer, & Howe, 2006; Creed, 1990; Dickens, 2002; Lok, Mok, Cheng, & Cheung, 2010) . Studies focusing on the prevalence of depression vary regarding the exact level depending on the method and sociodemographic characteristics used, but a review of the literature suggests that individuals with RA are about twice as likely to suffer from depression in comparison with the normal population (Dickens, 2001; Martens, 2006; Sheehy, Murphy, & Barry, 2006) .
Evidence exists that depression in individuals with RA is related to physical disability, pain and fatigue caused by the disease (Bazzichi et al., 2005; Smedstad, Moum, Vaglum, & Kvien, 1996) . However, these disease-related variables alone are insufficient to fully explain these negative feelings (Covic et al., 2006; Evers, Kraaimaat, Geenen, & Bijlsma, 1998) . Physical disability is undoubtedly an important indicator of restriction in daily functioning but is often only a crude reflection of an individual's actual functioning in his or her social environment Hewlett, Smith, & Kirwan, 2002; . Associations between disease-related variables and depression have been analyzed further by a number of authors (Bazzichi et al., 2005; Smedstad et al., 1996; Katz, Morris, & Yelin, 2006) . Katz has suggested a close connection between depressive feelings and the ability to perform valued activities. She claims that it is not necessarily the physical disability itself but rather the very specific limitations imposed by it that may lead to depression (Katz et al., 2006) .
The positive effects of social support on health have been shown in many studies (Cohen & Wills, 1985; Stanton, Revenson, & Tennen, 2007; Treharne, Kitas, Lyons, & Booth, 2005) . Regarding RA, elements of the social environment, such as social stresses and a lack of social support, may contribute considerably to an increase in depressive feelings (Dickens, 2003) . Thus, the depressive feelings that individuals with RA experience may not only reflect the activity and disabling effect of arthritis, but also the social environment of the individual.
Functional disability imposes limitations which when appraised as exceeding an individual's resources can cause considerable stress to individuals with RA . As a consequence, social resources may become crucial for successful adaptation. According to classical theories of stress and coping, functional disability may pose a stressor that requires the initiation of coping actions, including the successful activation of social support (Folkman & Moskowitz, 2004; Lazarus & Folkman, 1984) .
This study specifically addresses two types of social support. These are emotional and instrumental types of support which serve specific functions. The aim of the study is to address the moderating role of instrumental and emotional social support within the framework of the classical stress and coping theory as shown in Figure 1 .
The findings concerning these specific functions of social support in individuals with RA have been found to be rather inconsistent in the current literature. A direct effect of social support has been demonstrated in the context of RA (Fyrand, Moum, Finset, & Glennås, 2002; Keefe et al., 2002; , but findings about its potential moderating effect seem to be less clear Neugebauer, Katz, & Pasch, 2003) .
The aim of the present study is twofold. First, the study aims to explore the associations between depressive feelings with diseaserelated variables (ESR, joint tenderness, functional disability) over time. Second, the study aims to address the potential moderating roles of emotional and instrumental support among individuals with RA who experience depressive feelings related to diseaserelated disability. This study uses functional disability as an indicator of disease burden associated with RA. The goal is to examine whether emotional and instrumental support can ameliorate the negative impact of RA via a moderating effect.
Method

Sample and Procedure
This study is the Slovak part of the EURIDISS (European Research on Incapacitating Diseases and Social Support) project. Four waves of data collection were carried out during the years 1994 -1998. Inclusion criteria for participating in the study were: age from 20 to 70 years at the beginning of the study, RA diagnosed no more than 4 years prior to the beginning of the study, fulfillment of at least four criteria of the American College of Rheumatology (ACR), and signing the informed consent form.
According to the above-mentioned criteria, 176 individuals from eastern Slovakia were found to be eligible, of which 16 refused to participate. Thus, the first wave (T1) consisted of 160 individuals. In the second wave (T2) nine individuals were lost and in the third wave (T3) an additional 18 individuals ceased participation. An additional nine individuals were lost in the fourth wave (T4). The overall response rate of the study was thus 77.5%, with 124 individuals participating in the fourth wave. The dropouts from the study and the individuals participating in the fourth wave were compared in order to ascertain whether they differed in characteristics obtained at the beginning of the study. Sex, age, disease duration in months, depressive feelings and functional disability were compared and no significant differences were found.
The data were collected at annual intervals via administration of the same set of questionnaires during a semistructured interview conducted by a trained interviewer and lasting about 90 minutes. Medical information about the individuals was retrieved from their medical files.
Measures
Sociodemographic variables were collected via a separate questionnaire, which provided basic information about the age, sex, marital status, residence, and overall living conditions of the individuals. Further detailed information about the disease was retrieved from individual medical files. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Depressive feelings were measured using the General Health Questionnaire (GHQ-28; Goldberg & Hillier, 1979) . In this instrument the individual was asked about his recent health status and answered each question on a 4-point Likert scale. Items have four possible response categories: not at all, no more than usual, rather more than usual, much more than usual. The depression subscale consists of 7 items, and its total score ranges from 7 to 28, with a higher score indicating stronger depressive feelings (Goldberg & Hillier, 1979) . This instrument has been frequently used to evaluate psychological functioning in individuals with RA ). Cronbach's alpha of the scale assessed at the baseline was 0.83.
Disease activity was assessed via Erythrocyte Sedimentation Rate (ESR) during the first hour, and joint tenderness was assessed using the Ritchie Articular Index (RAI). This examination was performed by a rheumatologist. Firm pressure to each joint is applied and the individual's reaction was recorded on a 4-point scale ranging from no pain, pain complaint, complaint and wince and withdrawal.
Functional disability was measured using the Groningen Activity Restriction Scale (GARS) . This scale consists of 18 items divided into two subscales. The first subscale represents Activities of Daily Living and the second subscale represents Instrumental Activities of Daily Living. Individuals were asked to answer each question on a 4-point Likert scale indicating how difficult the activity was for them to perform. Scores range from 18 -72, with higher scores indicating higher levels of functional disability. This instrument has been frequently used to measure functional disability among individuals with RA due to its excellent psychometric characteristics with a high sensitivity (Szilasiová et al., 1998; Doeglas et al., 2004) . In this study, this measure of functional disability was used as a proxy for assessing the disease burden caused by RA ). Cronbach's alpha at the baseline was 0.95 for this scale.
Social support was measured using the Satisfaction with Social Support Questionnaire (SSQS) . In our study, two subscales from this measure were applied to assess emotional support satisfaction (ESS) and instrumental support satisfaction (INS). The discrepancy between the received and the desired amount of social support was considered to be the indicator of satisfaction with the social support. Individuals answered each question on a 3-point Likert scale. Scores for emotional support range from 11 to 33 and for instrumental support from 7 to 21, with a higher score indicating more satisfaction with the supportive transactions (Doeglas et al., 1996) . Cronbach's alpha at the baseline of this study was 0.86 for emotional support, and 0.76 for instrumental support.
All measures were administered in the Slovak language. Prior to the beginning of the study, all measures were translated by experts with proficiency in English language using the forward-backward translation method (Nagyova et al., 2009) .
Statistical Methods
The prospective data set was first analyzed using descriptive statistics. Then cross-sectional correlation coefficients were computed to explore associations at each wave (T1Ϫfirst wave, T2Ϫsecond wave, T3Ϫthird wave, T4Ϫfourth wave). In the next step, multilevel analysis was performed by building six hierarchical models. This allowed the exploration of a joint contribution of all measured variables as well as statistical control for relevant variables. Furthermore, multilevel analysis was chosen to effectively address the level of variance within persons and time in order to explore the associations of the studied variables with levels of depression over time. In addition, the interaction of social support and functional status on depressive feelings was tested in order to explore the possible moderating effect. This analysis was further followed by individual hierarchical linear regression analyses conducted separately for every point of measurement to explore the moderation effect of social support. A significant effect of the interaction between social support and the functional disability after controlling for the direct effect of both of these variables on depressive feelings was considered as proof of the moderating assumption. This was followed by testing the significance of simple slopes (Aiken & West, 1991; Holmbeck, 2002) . Data were centered to avoid the effects of colinearity prior to exploring the interaction variables. All data were analyzed using SPSS, version 20.
Results
Descriptive Statistics
The sample was predominantly female (85.5%) and married (77.4%) with a mean age of 47.9 (SD ϭ 12.53) and mean disease duration of 22.2 (SD ϭ 16.03) months. The means and standard deviations of depressive feelings, functional status, disease activity, emotional support and instrumental support are displayed in Table 1 .
Cross-Sectional Analysis
The cross-sectional relationships between functional disability, social support scales, and depressive feelings were investigated by means of correlation coefficients over the 4-year period. Statistically significant associations (not displayed in the table) between functional disability and depressive feelings were found in every wave r ϭ .27 at T1, r ϭ .46 at T2, r ϭ .48 at T3, r ϭ .44 at T4, all statistically significant (p Ͻ .001).
The association between emotional support and depressive feelings was not significant in the first two waves but became significant in the following years, with levels of correlation at r ϭ Ϫ0.31 at T3 and r ϭ Ϫ0.40 at T4, both significant (p Ͻ .001). The direction of the associations showed that greater satisfaction with emotional support was connected with experiencing fewer depressive feelings during the progression of the disease. However, instrumental support presented a different pattern of correlations, showing a significant association in the first wave at r ϭ Ϫ0.23 (p Ͻ .05), failing to be significant in the second wave and being significant for the last two waves at r ϭ Ϫ0.17 (p Ͻ .05) and r ϭ Ϫ0.34 (p Ͻ .001). These associations were also negative, which mean that lower satisfaction with instrumental support was connected with greater depressive feelings.
Multilevel Analysis
Multilevel analysis was performed with a baseline model followed by six successive models, which are presented in Table 2 . This document is copyrighted by the American Psychological Association or one of its allied publishers.
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These models gradually included sociodemographic variables, initial levels of depression, disease activity (erythrocyte sedimentation rate and sensitive joints) functional disability, and social support (instrumental and emotional) as well as the interaction terms of social support and functional disability. The first model included sex, age, marital status, and disease duration although only marital status was found to be significant in the subsequent models. In the second model, the initial level of depression was added to the analysis and significantly improved the model. In the next model, the Erythrocyte Sedimentation Rate and the Ritchie Articular Index were included but did not significantly improve the model. Nor were they found to be significant in the further analysis. The fourth presented model showed that functional disability significantly contributed to the model and improved its explanatory power. Finally, two additional models were built by adding emotional social support and instrumental social support (Model 5) and their interactions with functional disability (Model 6, the final model). While the contribution of social support measures to the model was statistically weaker, the interaction term of emotional support and functional disability was found to be significant. This suggests a moderation effect that was not observed regarding instrumental support. Overall, the statistically strongest model was Model 4, which indicated that the initial levels of depression served as the strongest explanatory variable and thus showed that initial depression was the greatest risk factor for depression later in the disease.
Moderation Analysis
In the next step, the interaction term of emotional support and functional disability was further tested individually as a predictor of depressive feelings at the three subsequent waves (T2, T3, and T4), controlling for the main effect of functional disability and emotional support. As shown in Table 3 , all interactions were found to be statistically significant. The analysis showed the same pattern over time although both main effects and the interaction were found to be significant only in predicting depressive feelings at the fourth wave (p Յ .001). Interactions were subsequently tested for the significance of simple slopes (Aiken et al., 1991) . Low emotional support slopes were shown to be significant (p Ͻ .001) suggesting that the patients with low emotional support and high functional disability experienced more depressive feelings prospectively. The interaction predicting depressive feelings at T4 is shown in Figure 2 .
Discussion and Conclusion
Discussion
The aim of the present study was to explore the associations of disease-related variables with depressive feelings over time. Furthermore, the aim focused on the moderating role of emotional support and instrumental support on depressive feelings when facing functional disability as a result of RA.
Emotional support was found to be moderately related to depressive feelings over time. This association remained significant throughout the four waves of data collection. However, the multilevel analysis showed that initial depression played the most important role in predicting later depression (Coyne, Pepper, & Flynn, 1999) . This finding is in line with other studies that also found a close association between emotional support and depressive feelings cross-sectionally (Covic et al., 2006; Demange et al., 2004) and longitudinally (Evers, Kraaimaat, Geenen, Jacobs, & Bijlsma, 2002; . The results also suggest that emotional support may have a moderating effect on depressive feelings prospectively where individuals with low levels of emotional support were found to experience more depressive feelings when facing higher functional disability. Studies investigating the moderating effect of social support in populations of the chronically ill have demonstrated similar results (Jump et al., 2005; Olstad, 2001) . However, studies in the context of RA have so far failed to provide clear evidence Neugebauer & Katz, 2004) .
The association between instrumental support and depressive feelings was found to be much weaker, and no direct or moderating effect could be detected. Studies investigating the role of instrumental support in individuals with RA have found stronger associations with functional disability within a specific area (Katz et al., 2006; Neugebauer et al., 2003) . This may be due to the fact that instrumental support is less directly related to depressive feelings and, as Neugebauer and Katz (2004) suggest, it is rather more This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
closely related to valued activities that may affect psychological functioning. The present analysis focused on the impact of general functional disability rather than on limitations in specific activities.
Instrumental support as a practical aid or assistance is undoubtedly important, if not essential, for some individuals, yet it seems that individuals from this sample adapted to physical limitations well in regard to depression. Rather, their psychological functioning was more greatly determined by their social environment. Finally, it should be mentioned that the relationship between the social environment and an individual is very complex and other moderating or mediating variables might be important to address. By this, personality variables such as self-concept or self-efficacy could provide a deeper understanding of this relationship and also functional aspects of social support. Functional disability significantly predicted depressive feelings and explained a considerable amount of the variance. This result is in line with other studies showing this association (Evers, Kraaimaat, Geenen & Bijlsma, 1997) . The course of depressive feelings in the population under study was observed to be relatively stable, and no substantial differences were found in the level of depression between consecutive measurements. The analysis showed that depressive feelings experienced during previous years were a very important variable in predicting depression later in the disease (Coyne et al., 1999) . Similar results were found in the study conducted by . This means that individuals who have elevated levels of depressive feelings at the onset of RA, or even before, are naturally at a greater risk of elevated levels of depression as the disease progresses . This is also in line with the concept of Coyne et al. (1999) , who showed that premorbid depression was the most powerful risk factor for depression in other chronic disease.
However, it is important to acknowledge the limitations to this study. The level of depressive feelings among individuals in the sample was relatively low but was comparable with similar studies employing GHQ-28 . Similarly, the level of functional disability as measured by GARS can be related to findings in other studies Doeglas et al., 2004) . At the time these data were collected, individuals were not able to benefit from the application of biological agents as the main treatment, which has become an important means of decreasing the impact of RA. Furthermore, functional disability was chosen as the stressor similarly to the study conducted by Doeglas et al. (2004) because it summarizes the impact of many symptoms caused by RA such as pain, destruction of the joints, and overall disability. However, this does not in itself necessarily reflect all of the stress imposed on individuals by RA. Other or additional variables exploring the moderating effect of social support could enhance the understanding of its function and especially controlling for personality variables (Suurmeijer et al., 2005) . Social support was assessed only by self-report measures operationalized by reported satisfaction with a number of supporting transactions. It must be mentioned that this creates certain limitations regarding the theoretically assumed causality of the moderating effect by a possible overlap of the self-reported assessment of social support and depression. It may be very useful for future research to acquire information from relatives or caregivers, especially partners of the individuals mapping their social environment more efficiently and providing extra information beyond the self-report measures .
Conclusion
This study was based on longitudinal data, which allowed the building of a relatively strong predictive model. The chosen mul- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tilevel model was able to control for relevant sociodemographic variables and for the initial level of depression. The findings of this study suggest that emotional support moderates the burden of functional disability imposed by the symptoms of RA. It can thus serve in early RA as an indicator of an individual's vulnerability to depression, which can be useful for devising intervention programs aimed specifically at this subtype of social support. In conclusion, it should be stressed that checking for depression and its treatment in RA patients at or early after diagnosis may favorably influence the overall quality of life in this patient group.
